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From the Editor’s Desk
This issue is late due to several factors the main one
being that it took longer than expected to get enough
material to make a worthwhile issue. Secondly my old
computer crashed and I am just getting used to my
new one; programs have really changed in 6 years!
I hope the delay did not cause you any problems. As
I mentioned before, I need input from the field from
you, who have problems with leafy spurge. Are you
being able to control it with the many techniques
that have been developed by TEAM Leafy Spurge?

I need your input on an important question. Should
the scope of the Leafy Spurge Newsletter be ex-
panded to cover some of the other invasive weeds
that are giving many of you lots of problems? Some
which come to mind are saltcedar and some of the
knapweeds. Please let me know. I really need your
input on this one.

In this issue are two articles, feedback from users that
should be of interest to many of you. If you were ever
wondering how much leafy spurge and other weeds
are present in North Dakota, the information by
county is in this issue for your perusal.

Claude H. Schmidt
Editor
1827 N 3rd St. Fargo, ND 58102-2335
(701) 293-0265. Fax (701) 231-6474
email cschmidt@ndsuext.nodak.edu

A New Pocket Weed Guide Available
The “North Dakota Noxious and Troublesome Weed
Guide” has been revised and re-released by Rod Lym,
Professor of Weed Science at NDSU. The guide
includes photos of 28 weedy or troublesome weeds
including all of those on the state noxious weed list.
The guide includes native species that are generally
not considered weedy but are often misidentified as
weeds such as wavy leaf thistle, flodman thistle, and
goldenrod. Troublesome weeds include poison ivy,
common ragweed, dames rocket and swamp ragwort.

The guide is 4 by 5¾ inches for easy carrying. There
are photos of the mature plants as well as close-ups of
key distinguishing characteristics such as flowers,
leaves, and seeds. The guide is available at any
NDSU County Extension Service office and costs
$4.00 per copy.

Honor Award for TEAM Leafy Spurge
TEAM Leafy Spurge, a 6-year, integrated pest man-
agement (IPM) research and demonstration program,
was a recipient of a U. S. Department of Agriculture
2004 Secretary’s Honor Award for exemplary service
and achievement. The Honor Awards are the most
prestigious awards given by USDA and the winners
represent outstanding service in many fields,
including stewardship of natural resources, scientific
research, disease control, environmental innovations,

Award continued on page 8
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Leafy Spurge Suppression by Flea Beetles in the
Little Missouri River Drainage Basin

release sites having no beetles released, the beetles
released did not survive, the location of the release
site was inaccurate, or some particular aspect of the
site did not promote beetle survival. Given the low
incidence of suppression failure, we feel that all sites
with leafy spurge within the Little Missouri River
drainage would be expected to have some suppres-
sion from flea beetles irrespective of environment.

The study found that 4 to 5 years post-release, flea
beetles, on average, reduced leafy spurge stem
density and cover 5 to 6 times in comparison to pre-
release conditions in 91% of the sites within the Little
Missouri River drainage basin. The resulting plant
community after leafy spurge suppression resembled
communities that result from non-use (no grazing and
no fire). The management implications are 1) flea
beetles will suppress leafy spurge and the continued
release of beetles will hasten the process, 2) most
sites will have some leafy spurge suppression from flea
beetles with only a small number of sites having no
leafy spurge suppression, and 3) because the sup-
pressed sites are characteristic of non-use plant
communities, prescribed grazing or burning should be
initiated.

Luke W. Samuel
Research Specialist, Department of Animal and
Range Sciences, North Dakota State University,
Fargo, ND 58105

Donald R. Kirby
Professor, Department of Animal and
Range Sciences, North Dakota State University,
Fargo, ND 58105

Jack E. Norland
Research Specialist, Department of Animal and
Range Sciences, North Dakota State University,
Fargo, ND 58105

Gerald R. Anderson
Ecologist, USDA, Agricultural Research Service,
Northern Plains Agricultural Research Laboratory,
Sidney, Mont. 59270

The Ecological Area-wide Management (TEAM)
Leafy Spurge began collecting and distributing flea
beetles (Aphthona spp.) to demonstration sites and
landowners throughout the Little Missouri River
drainage basin to control leafy spurge in 1998. A
study to evaluate the long term effects of leafy spurge
(Euphorbia esula L.) control by flea beetles was
initiated in 2002 on leafy spurge-infested range and
pastureland in the Little Missouri River drainage in
Montana, North Dakota, South Dakota, and Wyoming.
Data was collected at flea beetle release sites in June
and July of 2002 and 2003 during the period of adult
beetle activity, which is typically in June and July.
A total of 292 flea beetle release sites were analyzed
for leafy spurge stem density and cover, flea beetle
density, and vegetation composition.

Leafy spurge stem density was impacted by flea
beetles at 91% of the release sites, and reduced from
greater than 100 stems/m2 to fewer than 25 stems/m2

on nearly two-thirds of the sites. Leafy spurge foliar
cover was less than 5% on approximately two-thirds
of the flea beetle release sites and less than 25% on
over 90% of the release sites. Leafy spurge stem
density decreased significantly in Montana and North
Dakota, and leafy spurge foliar cover decreased
significantly in Montana, North Dakota, and South
Dakota. Area of flea beetle control ranged from little
or no leafy spurge control to areas greater than 30,000
m2. Approximately 40% of the release sites experi-
enced a control of 1,000 to 5,000 m2, and 14% of the
release sites had greater than 10,000 m2 of leafy
spurge control. Of the 27 sites with no suppression, 18
had soils that were either sandy loams or loamy sands.
There were no other environmental factors that were
related to the site with no suppression. It is unknown
if this high incidence of sandy soils is significant since
many sites with suppression did occur on sandy soil.
Additional research may be needed to determine if
there is a negative relationship of flea beetles with
sandy soils. The only other factor that was directly
observed that could account for the lack of suppres-
sion was the flooding of some sites that could have
resulted in a significant number of beetles not surviv-
ing. In addition, there could have been errors in
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Using Goat Grazing to Control Leafy Spurge in Southern Idaho
Since 1998 Bannock County, has been involved in a
study to determine if goat grazing can be used to
control leafy spurge. It was proposed that goats be
used to graze spurge populations, and over time
debilitate the root system of this weed. It was also
proposed to use chemical control along with the
grazing in order to increase the pressure on the
spurge.

In the spring of 1998 four large enclosures were set
up. The enclosures were built to prevent grazing
inside their perimeters. Each of these enclosures was
paired with an adjacent plot that was grazed. Inside
each plot smaller plots were marked and sprayed with
2,4-D and picloram either in the spring or fall. This
experiment was replicated four times. The number of
leafy spurge stems in the plots were counted each
spring and fall.

During the first few years the number of leafy spurge
stems increased in response to goat grazing pressure.
(See Figure 1.) This effect may be due to the ex-
tremely large tap root of the spurge plant. After
Spurge is grazed, mowed, or sprayed, it will initiate
re-grow from the root by growing new shoots. It will
continue to re-grow until root reserves are depleted.
Shoot re-growth following grazing was found to be
very vigorous for the first few years of the experiment.
This study demonstrates that if a grazing program is
begun, it must be maintained for a few years in order
to be effective.

In our study, the vigor of leafy spurge plants was not
reduced until the fourth year of the study. (See
Figures 2 and 3.) The grazing of the leafy spurge plots
continued until the spring of 2003. At that time all

plots were sprayed to kill out the remaining leafy
spurge plants. (See Figure 4.)

We also found that herbicides had an almost immedi-
ate effect on the control of leafy spurge. (See Figure
5) Herbicide effects became evident the first year of
the study. The ability of 2,4-D and picloram to reduce
the number of leafy spurge shoots remained evident
for the duration of the study. However, as time passed
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Aphthona Flea Beetle Population
Development and Leafy Spurge
Growth Pattern Across a Diversity of
Habitats in North Dakota
In their native range in Eurasia, Aphthona flea beetles
can be found in wet to dry habitats consisting of
loamy, clay, course, or sandy soils, and with sparse to
dense stands of leafy spurge. The brown flea beetle,
A. nigriscutis, is found in dry to very dry habitats
with course, sandy or clay soil in its native range
in eastern Europe and western central Asia. The
black flea beetle, A. lacertosa is adaptable to a wider
range of habitat types, from wet to dry, where it is
found in eastern European. When A. lacertosa and
A. nigrisctus were introduced into Upper Great Plains
very little was known about the habitat conditions
necessary for their establishment in this region. Mixed
populations of adult A. lacertosa and A. czwalinae,
and populations of adult A. nigriscutis were released
in North Dakota across a diversity of habitats infested
with leafy spurge. Flea beetle population develop-
ment was monitored and the leafy spurge growth
pattern was measured in the different habits during a
four to eight year period following the release of the
beetles.

A mixed population of A. lacertosa and A. czwalinae

established in habitats ranging from high and dry to
habitats that were cooler and moister with shade and
denser stands of spurge. The soil varied across these
habitats from a silt loam, silt clay loam, loam clay,
loam fine sand, or loam/fine sand loam with 6-10%
organic matter. The leafy spurge stem density de-
creased an average of 70 to 98% and the flea beetle
population peaked at 56-279 adults per ft2 within
three to four years after their initial release in these
habitats where they established (Table 1). In three of
these habitats, the leafy spurge decreased to 2-11% of
the initial study year stand densities. Because cattle
and most wildlife avoid spurge infested land with a 10
to 20% spurge cover, the productive value of these
sites would expect to increase. In all of these habitats
where the beetles established at high numbers, the
range of the Aphthona flea beetles expanded and
there was a decrease in the leafy spurge infestations
outside of the study areas. In one habitat where the
soil is a loam fine sand with 6.8 and 2.4% organic
matter, the beetle population ranged from 20-60%
lower compared to the populations at sites where the
leafy spurge infestation substantially decreased

we found that spring spraying was more effective than
fall spraying. (See Figure 6.)

This study will continue in 2004 and 2005 with out
spraying or grazing the plots. Spring and fall stem
counts will be taken each year. This data will be
collected to determine if or how fast debilitated
spurge plants are able to rebound and initiate shoot
growth following years of grazing and chemical
control.

Summary
The study has shown that in the initial years of a
spurge control program, herbicide effects become
evident rapidly. The initial effects of grazing stimulate
the crowns to put out more shoots than non grazed
plants. The study demonstrated that the debilitation
of spurge plants by grazing takes four years and must
be sustained in order to lower the number of spurge
shoots in an area. No interaction effects between
herbicides and grazing were found in this study.

Reed Findlay
University of Idaho
Extension Educator, Bannock County

Figure 5

Figure 6
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Table 1. Leafy spurge stem density and Aphthona lacertosa and A. czwalinae population
development across a diversity of habitats in North Dakota.

Study period Study period
Study LS stem peak year final year Study

Study period period density Number mean mean duration
Site Topography Soil class starting year final year % change released density/ft2 density/ft2 (Years)

Spurge stem density (ft2) - - - Aphthona spp. population - - -

1 Slope Silt loam 34 0.7 -98 80 279 3.5 8
2 Flat Silt clay loam 12 1.4 -88 250 56 28 6
3 Flat Loam fine sand 11 8.9 -19 250 26 26 4
4 Flat Fine sand 8 13 +38 250 1 1 4
5 Slope Loam/fine sand loam 12 3.6 -70 250 39.5 39 4
6 Slope Loam fine sand 9 1 -89 250 67 67 3
7 Rolling Loam clay 17.4 1.8 -90 250 60 60 3
8 Flat Fine sand loam 11.8 23 +49 250 0.6 0.4 3

Table 2. Leafy spurge stem density and Aphthona nigriscutis population development across
a diversity of habitats in North Dakota.

Study period Study period
Study LS stem peak year final year Study

Study period period density Number mean mean duration
Site Topography Soil class starting year final year % change released density/ft2 density/ft2 (Years)

Spurge stem density (ft2) - - - A. nigriscutis population - - -

1 Flat Fine sand loam 16 5 -69 250 17 9 5
2 Flat Fine sand 8 29 +72 250 1 1 4
3 Rolling Loam 17 1.7 -90 230 46.5 8 7
4 Slope Loam 13.5 1.4 -90 455 65 12 7
5 Rolling Loam fine sand 21 2 -90 120 37 9 7
6 Flat Fine sand loam 12 5 -58 250 20.5 20.5 5
7 Slope Fine sand 12 12 0 250 0.7 0.3 5
8 Flat Loam 11 7 -36 250 4.5 4 5

between the initial and final study year. A small
reduction (19%) in all leafy spurge variables was
recorded at this site. At two other study habitats
where the soil is a fine sand and fine sand loam,
the population development was very poor for the
Aphthona flea beetle species. A fine sand soil appears
to prevent the development of the spurge fibrous roots
in the top few inches of the soil surface. Conse-
quently, newly emerged larvae at the soil surface may
not find their food source (fibrous roots) soon after
emergence, resulting in reduced population develop-
ment under these conditions. There was a 38-49%
increase in the leafy spurge stand density by the end
of the study period in these two habitats.

The potential impact of A. czwalinae by itself is
unknown in North Dakota, but is expected to be low
because as few as 2% of the mixed population con-
sisted of this species five years after the beetles were
released. Two years after releasing the Aphthona flea
beetles at the original release site (Katie Olson
Wildlife Management Area, north of Valley City, North
Dakota), the ratio of A. lacertosa:A. czwalinae was
1:1 compared to the original ratio of 9:16. The species
ratios in similar habitats, located approximately 164
feet away, also shifted toward A. lacertosa. Within
five years after their release, adults collected at the
initial release site for redistribution consisted of 75%
lacertosa. After five years, the population consisted of
98% A. lacertosa. This indicates that A. lacertosa was
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generally the more successful at establishing of the
two species and that any impact on the leafy spurge
stem density by larval feeding at all of the release
sites was influenced mainly by A. lacertosa.

Aphthona nigriscutis was more successful in areas
with well-drained loam type soil with 2.5 to 10%
organic matter, and initial spurge densities of 12-21
stems per ft2. Under these conditions, A. nigriscutis

populations developed from moderate to very high
numbers within three to four years of the initial
release of 250 beetles, and the leafy spurge stem
density decreased by an average of 58-90% within
seven years after the initial release (Table 2). As with
mixed populations of  A. lacertosa and A. czwalinae,
the population development of A. nigriscutis appears
to be considerably lower where the soil is classified
fine sand with of 2% or less soil organic matter. Under
these conditions the brown flea beetle populations
peaked at  only 0.7-1 adult per ft2 and the leafy
spurge stem density increased up to 72% from the
original plant stand by the end of the study period.

The ability of A. lacertosa and A. nigriscutis to
establish at high population levels and the subse-
quent substantial decline in the spurge density
indicates that these flea beetle species are important
in contributing to the control of leafy spurge in North
Dakota. In North Dakota, Aphthona lacertosa can
establish in habitats ranging from high and dry to
habitats that are cooler and moister with shade
and denser stands of spurge. Six years after a
single release of a mixed population of 80 adult
A. czwalinae and A. lacertosa, the leafy spurge
infestation declined by 98% across a diversity of
habitats over numerous hectares at the Katie Olson
Wildlife Management Area. Extremely high numbers of
flea beetles developed from the original mixed popu-
lation of 80 adults released that, during five collection
seasons, greater than 25 million adults were collected
from the Katie Olson Wildlife Management Area and
redistributed to almost all 53 North Dakota counties
and to surrounding states. The brown flea beetle is
most successful in drier habitats with well-drained
loam type soil in North Dakota. At one of the sites
where A. nigrisctus was successful, the habitat
changed to a wooded environment approximately 300
feet away from the initial release point. Upon observ-
ing this wood habitat, A. nigriscutis did not appear to

move into this area and the reduction in leafy spurge
plant variables stopped at this point. At another site,
the topography was open rolling terrain with depres-
sions or swales. A reduction in leafy spurge density in
the depressions was not noticeable or limited to the
perimeter of the infestation. When releasing the
Aphthona flea beetles for leafy spurge control, it will
be important to target the brown flea beetle to its
preferred habitats, whereas the black flea beetle has a
greater tolerance to a diversity of habitats.

Denise L. Olson
Assistant Professor, NDSU Department of Entomology
(701) 231-6292
Denise.Olson@ndsu.nodak.edu

Adult Feeding Impacts of Aphthona
nigriscutis, a Biological Control Agent
for Euphorbia esula (Leafy Spurge) on
a Native Plant Euphorbia robusta
Aphthona nigriscutis Foudras, a biological control
agent for Euphorbia esula L. (leafy spurge) has been
established in Fremont County, Wyoming since 1992.
Near one A. nigriscutis release site a mixed stand of
E. esula and a native plant, Euphorbia robusta

Engelm, was discovered in 1998. During July of 1999,
A. nigriscutis was observed feeding on both E. esula

and E. robusta. A total of 31 E. robusta plants were
located and marked on about 1.5 hectares of land
which had a visually estimated E. esula ground cover
of over 50%. Eighty-seven percent of the E. robusta

plants showed adult feeding damage. There was 36%
mortality for plants with heavy feeding, 12% mortality
for plants with light feeding, and no mortality for
plants with no feeding. By August of 2002, the
E. esula ground cover had declined to less than
6% and the E. robusta had increased to 542 plants of
which only 14 plants (2.6%) showed any feeding
damage. For the four-year period, the E. esula ground
cover was inversely correlated to E. robusta density
and positively correlated to A. nigriscutis feeding
damage showing that as E. esula density declines so
does Aphthona nigriscutis feeding on E. robusta.

John L. Baker, Nancy A.P. Webber, and Kim K. Johnson
Fremont County Weed and Pest
Lander, WY 82520
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educational outreach, emergency response to disas-
ters, food safety, farm and food program delivery, trade
and export development and rural economic develop-
ment.

TEAM (The Ecological Area-wide Management of)
Leafy Spurge is headquartered at the USDA Agricul-
tural Research Service’s Northern Plains Agricultural
Research Laboratory (NPARL) in Sidney, Montana.
The program was nominated for its development and
implementation of a highly effective, biologically
based IPM system for managing the noxious weed
leafy spurge across wide geographic and political
boundaries. The system incorporated biological
control agents with other more traditional manage-
ment tools leading not only to dramatic reductions
in leafy spurge infestations, but also to significant
reductions in herbicide use, further protecting and
enhancing the environment. In accomplishing its
goals, TEAM Leafy Spurge developed far-reaching

Award continued from page 1

partnerships with numerous federal and state agen-
cies, land-grant universities, local entities and organi-
zations and private landowners and has been hailed
as a model for tackling other noxious weeds by
leaders in the field and program participants alike.

TEAM Leafy Spurge members honored with the award
include Program Directors Drs. Gerry Anderson and
Lloyd Wendell, Program Coordinator Dr. Chad Prosser,
Operations Coordinator Dr. Robert Richard, Technical
Information Specialist Bethany Redlin and her assis-
tant, Jill Miller. Dr. Anderson, Redlin and Miller are all
with USDA-ARS-NPARL in Sidney, MT; Dr. Wendell
and Dr. Richard are with USDA-APHIS and Dr.
Prosser, formerly with the Sidney lab, is now em-
ployed with the National Park Service in Medora ND.

Dr. Anderson represented TEAM Leafy Spurge at the
awards ceremony in Washington, DC on June 25th.

Bethany Redlin


